Key indicators: single-crystal X-ray study; T = 113 K; mean (C-C) = 0.003 Å; R factor = 0.055; wR factor = 0.137; data-to-parameter ratio = 19.3.
Related literature
; Srivastava & Nizamuddin (2004) ; Wang et al. (2002 Wang et al. ( , 2003 Refinement R[F 2 > 2(F 2 )] = 0.055 wR(F 2 ) = 0.137 S = 1.10 6016 reflections 312 parameters H-atom parameters constrained Á max = 0.42 e Å À3 Á min = À0.45 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x; Ày þ 1 2 ; z þ 1 2 ; (ii) Àx þ 1; Ày þ 1; Àz; (iii) x; y þ 1; z; (iv) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (v) Àx þ 2; y þ 1 2 ; Àz þ 1 2 .
Data collection: CrystalClear (Rigaku, 1999); cell refinement: CrystalClear; data reduction: CrystalClear; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: CrystalStructure (Rigaku/MSC, 2003).
10-(4-Chlorophenyl)-9-(4-fluorophenyl)-3, 3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8 et al., 2003) and potential DNA-binding agents (Kamal et al., 2004) . Acridine derivatives have also been reported to possess antitumor activity (Dzierzbicka et al., 2001) as well as fungicidal activity (Srivastava & Nizamuddin, 2004) . Here we report the crystal structure of 10-(4-chlorophenyl)-9-(4-fluorophenyl)-3,4,6,7-tetrahydro-3,3,6,6-tetramethylacridine-
The X-ray crystal structure determination indicates that the central 1,4-dihydropyridine ring C1/C2···N1 is slightly distorted and adopts the boat conformation. The atoms C1, C2, C4 and C5 are coplanar, with C3 and N1 deviating from the plane by 0.286 (3) and 0.109 (2) Å, respectively. The similar distortions have been observed in the structures of 3,3,6,6-tetramethyl-9-(4-chlorophenyl)-10-(4-methylphenyl)-1,2, 3,4,5,6,7,8,9,10-decahydroacridine-1,8-dione [0.192 (3) and 0.091 (3) Å for C13 and N, respectively; Wang et al., 2003) and 3,3,6,6-tetramethyl-9-(3,4-methylenedioxylphenyl)-1,2,3,4,5,6,7,8,9,10decahydroacridine-1,8-dione [0.313 (7) and 0.107 (7) Å for C7 and N1, respectively; Li et al., 2003) .
The two outer six-membered rings of the acridine group adopt half-chair conformations; the atoms C13 and C19 deviate from the mean planes defined by C1, C2, C14, C15, C12 and C4, C5, C18, C20, C21 by 0.657 (2) and 0.668 (2) Å, respectively. A similar conformation has been found in the structure of 7,7-dimethyl-2-amino-3-cyano-4-(3,4-methylenedioxylphenyl)-5-oxo-5,6,7,8-tetrahydro-4H-benzo-[b]-pyran (Wang et al., 2002) .
The 4-fluorophenyl ring is nearly perpendicular to the plane defined by the atoms C1-C2-C4-C5, forming a dihedral angle of 87.9 (1)°. The molecule has an approximate mirror symmetry. For example, the atoms C14 and C20 of the acridine groups are deviated by about 0.25Å. (The calculation has been carried out with the help of JANA2000 (Petříček et al., 2000) .
The largest deviation from this symmetry concerns the fluoro-and the chlorophenyl rings whose planes contain 9.3 (1)°.
The weak hydrogen bonds of C-H···O and C-H···F are listed in Table 1 . The weak intermolecular hydrogen bonds of C-H···O and C-H···F link the molecules (Fig. 2) .
Experimental
The title compound was prepared by the reaction of 4-fluorobenzaldehyde (2 mmol, 0.248 g), 5,5-dimethyl-1,3-cyclohexanedione (2 mmol, 0.280 g) and 3-(4-chlorophenylamino)-5,5-dimethylcyclohex-2-enone (2 mmol, 0.498 g) in the ionic liquid of [Bmim]Br (1-butyl-3-methylimidazolium bromide) (10 ml) at 353 K. After the reaction had completed (monitored by TLC, about 6 h), the reactants were cooled to room temperature. The generated yellow solid was filtered off, and washed with small amount of water. The block crystals (about 0.2 mm in length, width and height respectively) suitable for X-ray diffraction were obtained by slow evaporation from ethanol solution. M.p. 583-585 K. supplementary materials sup-2
Refinement
In the structure all the H atoms were discernible in the difference electron density map. However, they were constrained by the riding model approximation. C-H methyl = 0.98 Å; C-H methylene = 0.99 Å; C-H methine = 1.00 Å; C-H aryl = 0.95 Å; U iso H methyl = 1.5U eq (C methyl ); U iso H aryl = 1.2U eq (C aryl , C methylene and C methine ). Fig. 1 . The title molecule with the displacement ellipsoids shown at the 50% probability level. 10-(4-Chlorophenyl)-9-(4-fluorophenyl)-3,3,6,6-tetramethyl-3,4,6,7,9,10-hexahydroacridine-1,8(2H,5H)-dione 
Figures

Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0356 (7) 0.0234 (6) 0.0404 (7) −0.0077 (5) 0.0110 (6) −0.0044 (5) O2 0.0345 (7) 0.0322 (7) 0.0303 (7) −0.0003 (5) 0.0012 (5) −0.0087 (5) N1 0.0274 (7) 0.0189 (6) 0.0234 (7) −0.0022 (5) 0.0071 (5) −0.0024 (5) 0.0247 (9) 0.0297 (9) 0.0361 (10) 0.0017 (7) 0.0042 (7) 0.0027 (7) C8 0.0251 (9) 0.0359 (10) 0.0374 (10) −0.0087 (7) 0.0000 (7) 0.0017 (8) C9 0.0338 (9) 0.0255 (8) 0.0242 (8) −0.0101 (7) 0.0058 (7) −0.0005 (7) C10 0.0297 (9) 0.0215 (8) 0.0310 (9) −0.0012 (7) 0.0093 (7) −0.0027 (7) 0.0303 (9) 0.0230 (8) 0.0268 (9) 0.0019 (7) 0.0084 (7) 0.0003 (7) C19 0.0307 (9) 0.0282 (9) 0.0249 (8) 0.0044 (7) 0.0081 (7) 0.0028 (7) C20 0.0307 (9) 0.0318 (9) 0.0243 (8) 0.0053 (7) 0.0028 (7) 0.0005 (7) C21 0.0217 (8) 0.0286 (9) 0.0283 (9) 0.0059 (7) 0.0039 (6) −0.0034 (7) C22 0.0292 (9) 0.0388 (10) 0.0356 (10) 0.0058 (8) Symmetry codes: (i) x, −y+1/2, z+1/2; (ii) −x+1, −y+1, −z; (iii) x, y+1, z; (iv) −x+1, y+1/2, −z+1/2; (v) −x+2, y+1/2, −z+1/2. supplementary materials sup-9 
